Nuclear power has been neglected and has attracted too much bad publicity eg. The UK' s Sellafield debacle. This has allowed a minority of anti-nuclear campaigners to further undermine the nuclear power industry. Governments should re-evaluate their energy policies and consider if it is in national interests to continue to subsidise underground coal mining and renewable energy sources whilst neglecting nuclear power. It is encouraging that the last Chernobyl reactor in the Ukraine has been closed, Sweden has delayed the phasing out of nuclear power and France has reorganised its nuclear sector to improve profitability, transparency and PR. Optimists hope that France will soon commission work which will lead to replacement of its 58 nuclear reactors. Extracts from papers given at the Uranium Institute Symposium 2000 are included which provide nuclear industry expert views. These views are supplemented by the latest US DOE/EIA projections to 2020.
Where We Are
A statistical snapshot of the US nuclear energy industry underscores the notion that nuclear energy is strong and getting stronger.
In 1999, US nuclear plants set a new performance record by generating 728 billion kWh of electricity, the approximate equivalent of the combined nuclear generation of France, Japan and Belgium. The figure also represents a 50 billion kWh (8%) increase over 1998. Preliminary indications are that 2000 will be another record year. Data for the first quarter of 2000 -the most recent data available -indicate that nuclear plants are operating at about 5% above the same period of 1999. To put that in perspective, that is also enough additional electricity to serve the needs of the entire population of San Francisco. Capacity factors for the 103 nuclear generating units averaged 86.8% in 1999. By contrast, in 1980 US nuclear units had a net capacity factor of 57.6% and in 1990, 67.5%. US plant performance also led the world in unit capability factor. Last year, the unit capacity factor for plants worldwide was 84.5%. For US plants, it was 88.7%.
Conclusion
The nuclear energy industry in the United States is in a stronger position today than at any time in its history. Production levels and safety are at historic highs, and costs are at historic lows. Owners are also vigorously pursuing plant re-licensing, and the industry is redefining itself through consolidation. The habit of excellence is contagious, and the industry is well-positioned for the onset of competition and market restructuring. The future also bodes well for the industry. Increased demand for reliable baseload electricity, coupled with the growing importance of nuclear energy' s emission-free nature, set the groundwork for industry expansion. While the immediate emphasis must remain the timely and efficient re-licensing of all units seeking another 20 years of operation, innovative approaches to new plants are also merited. The current 103 nuclear units provide a sound foundation for the future. Innovation and excellent operation will provide the mortar for new plant construction -new construction that is likely to begin well before the doubters think.
AN ENQUIRY INTO THE FUTURE OF CIVIL NUCLEAR ENERGY

Malcolm C Grimston & Peter Beck
The issue of nuclear power has for some time, at least until relatively recently, been conspicuous by its absence from serious debates about the future of energy and, especially, the global climate. There has been something of a policy paralysis in many (but by no means all) countries. In such countries, no new nuclear power stations have been built, radioactive waste has accumulated, and the body of nuclear expertise and construction capability has dissipated. This has not been because there are coherent non-nuclear strategies to address future problems of energy supply and greenhouse gas emission reductions. Rather, it is because it appears too difficult to take the decisions on nuclear power which would be necessary to overcome some of its unattractive features (especially its high capital intensity) and allow it to complete more fairly with other sources of energy.
Though there may be many reasons for this, it looks likely that one of them is the polarised nature of the debate, something it shares with other issues such as genetically modified food (with similar consequences). There are dramatic differences between the extremists on both sides of the debate.
Several possible reasons have been adduced for the particularly vitriolic nature of the civil nuclear debate. They include: the perceived link between nuclear power and nuclear weapons; the perception of secrecy in decision-making; the perception of a culture of cover-up and dishonesty; the "imposed" nature of nuclear risks upon many people; the fact that radiation is unfamiliar and undetectable; the apparent potential for nuclear power to cause damage to vast numbers of people and to future generations, especially through large accidents; the perceptual weakness of the link between the activity and the benefit. Whatever the truth, in the absence of a source of reliable and objective information the temptation to duck decisions in highly controversial fields is a strong one. Yet, with the admirable exceptions of a number of impressive reports from independent institutions such as the Royal Society and the Royal Academy of Engineering in the UK, such information is hard to come by.
The Main Issues
The project has considered three groups of issues. The first group consists of relevant issues which are largely outside the control of the nuclear industry, but which serve as the "environment" in which the nuclear industry must operate. It includes: energy demand and choices; climate change; health effects of low levels of radiation; regulatory issues.
The second group consists of those over which the nuclear industry has a major influence. Such issues include:
the economic attractiveness of nuclear power; nuclear research and development; safety of nuclear facilities; infrastructure necessary to preserve the nuclear option; skills requirements in the case of nuclear phase-out.
The third group consists of issues over which the nuclear industry has some but not complete control. It concludes: nuclear proliferation; public perceptions/politics; waste management; reprocessing.
Of course, these categories do not have sharply defined edges and their effects can interact. The availability of nuclear power might have an effect on overall energy demand, while the costs of nuclear power will certainly be affected by the stance taken by regulators. Nonetheless, if only as an organisational tool, these categories have been helpful to the authors.
It may be fruitful to consider three simple scenarios for the future of nuclear power in, say, 2050:
"Red" -slow withdrawal from nuclear power as existing plants reach the end of their lifetimes in the developed world and as developing countries find alternatives to currently planned nuclear expansion leading to effectively zero capacity in the second half of the 21st century. "Amber" -continuation of the present situation, including replacement of existing reactors, some new capacity in developing regions, resulting in modest growth of capacity towards 600 GWe, representing some 2% to 5% of global primary energy demand. "Green" -a major expansion to some ten times current capacity in the second half of the century, representing perhaps 15% to 30% of global primary energy demand.
In the Red scenario "keeping the option open" involves not more than preservation of sufficient skills to deal with the legacy of nuclear waste, facilities to be decommissioned, decontamination of land, etc.
In the Amber scenario a continuation of present policy might be sufficient, with new reactor designs being based largely on existing concepts. It is likely that there would be sufficient uranium to sustain such a scenario for some time without a requirement for reprocessing of spent fuel. However, even there it is likely that a considerable amount of preparation, including R&D, would be necessary. Key requirements might include: development of a wider range of reactor designs, to include smaller plants with lower capital outlay and shorter construction phases more suited to competitive electricity supply markets and possibly some developing countries, as well as large plants for more centralised systems; significant progress on management of waste; more sophisticated methods of decision-making that can engage and involve local communities and other interest groups.
To be ready to respond to the Green scenario it is likely that considerable effort would have to be expended in the near future. For example, a major nuclear expansion might require, in addition to likely needs for the Amber scenario, any or all of the following: new approaches to reprocessing; plutonium powered reactors; plutonium producing reactors; partition and transmutation as an approach to managing spent fuel; methods of extracting uranium from seawater; use of thorium.
Conclusions
Despite the assumptions of many, the future is an unknowable region. The key for the present generation must be to ensure sufficient flexibility is available to future generations so that they can respond to whatever circumstances in which they find themselves. It is easy to envisage futures in which nuclear power will not be "needed" and others in which it will -or to be more precise, futures in which nuclear power will be a net problem or a net benefit.
The present diversity in attitudes to nuclear power in different regions may persist or even widen. We must plan towards as many of these possible futures as possible. The long timescales involved in energy supply mean that decisions taken -or not taken -today will have implications several decades into the future.
This means that the nuclear option should in some sense remain open. That in turn means that it must be acceptable to the public and to decision-makers; that its economics must be favourable; that a workable and acceptable approach to waste management must be in place; and that novel reactor designs are developed to address current problems.
THE NEED FOR INNOVATIVE NUCLEAR REACTOR AND FUEL CYCLE SYSTEMS
Victor Mourogov
Nuclear power today is at a turning point, with no consensus concerning its future role.
The following facts support this statement:
Nuclear energy has grown from a new scientific development to being a major part of the energy mix in several of the 32 countries now using nuclear power. Besides providing electricity it contributes to achieving a number of policy goals, including ensuring energy independence, helping to keep the air clean and reduce carbon emissions. In 1999 it supplied more than one-sixth of global electricity. The majority of currently operating nuclear power plants perform well.
Continuing growth in population and energy demand, particularly in developing countries, in combination with further experience with an understanding of the global climate change phenomenon, emphasise a global imperative for a rapid and extensive deployment of non-fossil-fired plants.
Nuclear power is the only mature non-carbon electricity generation technology that can significantly contribute to the long-term global sustainable energy mix. The recent Intergovernmental Panel on Climate Change (IPCC) scenarios foresee a significant potential for nuclear energy growth -from the current 6% of primary energy to between 10% and 30% by 2100. This would imply an increase in world nuclear power capacity from the present 349 GWe to 200-5000 GWe by 2050.
Against this background, one would expect to see a rising trend for nuclear power generation in the near and foreseeable future. Yet, that is not the case:
There are no commitments in North America and Western Europe for construction of new nuclear power plants in the near future, and two countries have decided to phase out existing nuclear power plants (NPPs). Although many developing countries in different regions of the world have been considering the use of nuclear power for a long time, few of them have actually yet done so. Nuclear power capacity continues to grow at a modest level mainly in a limited number of countries in East Asia and Eastern Europe. Globally, the number of NPP construction starts peaked in the 1970s and connections to the grid in the 1980s, but current levels of both are far below the values achieved earlier. There is no indication that this global picture will change significantly in the coming decade.
The main issues hindering further global nuclear power growth are different for different regions. Nuclear power development faces serious challenges of an economic and political nature in the two regions with the maximum experience in nuclear power development: North America and Western Europe. In developing countries the main issues are lack of adequate infrastructure, particularly in the back-end of the fuel cycle, lack of expertise in nuclear technology and its safety culture, as well as financing issues.
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